A central tenet of modern medicine is that patients must provide fully informed consent to receive or refuse medical care offered by their clinical teams. [1] [2] [3] [4] If a patient is unable to make and communicate a choice or clearly indicate an understanding of the information presented, then he or she is considered to lack the capacity to make medical decisions and the medical team must seek consent from the patient's surrogate decision-maker. [2] [3] [4] [5] [6] [7] Every U.S. state recognizes a patient's healthcare proxy (HCP) and a court-appointed guardian as a legally recognized surrogate. 8, 9 Most of the states also have statutes or regulations establishing a hierarchy of legally recognized surrogate decision-makers in the absence of a HCP or a court-appointed guardian, such as spouses, adult children, parents, siblings, and grandparents. 8, 10 In states that do not have such a statute, hospitals develop their own institutional policies for surrogate decision-making.
However, there are important limitations on the authority of these surrogate decision-makers. 10 For instance, patients may not have a family member or a friend to serve as a surrogate decision-maker, often family members cannot override a patient's objection, even when that patient lacks decision-making capacity, and certain decisions require a guardian or a HCP. [8] [9] [10] In these circumstances, the hospital must petition a court to appoint a guardian as a legally recognized surrogate decision-maker. This can be an involved family member, if one exists, or an independent, typically volunteer, guardian. 11 The process of guardian appointment is complex 7, 11 and can range from a few days to more than a month, largely dependent on court dates and nding a volunteer guardian. Much of the process occurs during the patient's hospital stay. This prolongation of hospitalization would be expected to increase health care costs and iatrogenic complications, [12] [13] [14] but data quantifying these for patients requiring guardianship are lacking.
The goal of this study was to describe the characteristics of patients who undergo the process of guardianship and measure the associated burdens. These burdens include the nancial costs to the medical system, the prolonged length of stay beyond medical necessity, and the costs to the patient in the form of hospital-acquired complications. Investigating the bur- den of guardianship is an important rst step in uncovering opportunities to improve the process. We hypothesized that patients requiring guardianship would have lengths of stay and healthcare costs that were at least as large as those for patients whose conditions required similar durations of hospitalization prior to medical clearance, in part due to iatrogenic complications that would accrue while awaiting guardian appointment.
METHODS Setting
We conducted a retrospective matched cohort study of adult inpatients at Beth Israel Deaconess Medical Center (BIDMC), a 651-bed academic, tertiary care facility in Boston, Massachusetts. The study was approved by the BIDMC Institutional Review Board as a nonhuman subject research consistent with hospital operations.
Population
For this matched cohort study, we identi ed case patients as those hospitalized for any reason for whom guardianship proceedings were initiated and obtained; only the rst hospitalization during which the guardianship was pursued was used. Cases were identi ed by obtaining the data of all patients for whom the BIDMC general counsel completed the process of guardianship between October 2014 and September 2015. At BIDMC, all the guardianship proceedings are referred to the general counsel.
To determine the postclearance experience for referred patients compared with that for other patients with similar lengths of stay up to those of the referred patients' point of clearance, we identi ed up to three matched controls for each case (Supplemental Figure 1 ). Medical clearance was de ned as the date when the patient was medically stable to be discharged from the hospital, and it was determined in an iterative manner. We identi ed controls as hospitalized patients admitted for any cause and matched to the cases requiring guardianship on discharging service and length of stay prior to clearance. Speci cally, we identi ed patients on the same service as the case whose length of stay was at least as long as the length of stay of the case patient until medical clearance, as de ned below. We then determined the total and the excess length of stay, de ned as the duration beyond clearance for each case referred for guardianship; for controls, the 'excess' length of stay was the number of hospitalized days beyond the corresponding time that a matched case had been provided clearance. To account for seasonal in uences and the training level of house of cers, we selected the three controls whose discharge date was closest (before or after) to the discharge date of their matched case.
From legal team les, we identi ed 61 patients hospitalized at BIDMC for whom new guardianship was pursued to completion. Of these 61 patients, 10 could not be matched to an appropriate control and were included in descriptive analyses but not in comparisons with controls.
Covariates and Outcomes
We collected the details regarding age, gender, primary language, highest level of education, marital status, insurance status, race, date of admission, date of discharge, discharge disposition, principal diagnosis, case mix index (CMI), and discharging service from our administrative and billing data. Outcomes of interest included length of stay and total hospital charges that were collected from the same databases. We used hospital charges, rather than payments, to ensure uniformity across payers.
Chart Review
Unique to cases, a team of two medical residents (J.P., R.P.) and a hospitalist (D.R.) determined the date of medical clearance and hospital-associated complications by a chart review. The date of medical clearance was then used to calculate excess length of stay, ie, the duration of stay beyond the date of medical clearance, by subtracting the time to medical clearance from the total inpatient length of stay.
We developed a novel algorithm to determine the date of medical clearance consistently ( Figure 1 ). We rst determined whether the discharge summary indicated a clear date of medical readiness for discharge. If the discharge summary was unclear, then a case management or a social work note was used. The date of medical clearance determined by the case management or the social work note was then con rmed with clinical data. The date was con rmed if there were no signicant laboratory orders and major medication changes or procedures for 24 hours from the date identi ed. If notes were also inconclusive, then the medical clearance was determined by a review of provider order entry. Medical readiness for discharge was then de ned as the rst day when there were no laboratory orders for 48 hours and no signi cant medication changes, imaging studies, or microbiologic orders.
Hospital-acquired complications were determined to be related to the guardianship process if they occurred after the date of medical stability but prior to discharge. We did not investigate hospital-acquired complications among controls. Hospital-acquired complications were de ned as follows:
• Catheter-associated urinary tract infection (CAUTI): active Foley catheter order and positive urine culture that resulted in antibiotic administration.
• Hospital-acquired pneumonia (HAP): chest X-ray or computed tomography (CT) scan showing a consolidation that resulted in antibiotic administration.
• Venous thromboembolism (VTE): positive venous ultrasound or CT angiography of the chest for deep venous thrombosis (DVT) or pulmonary embolism (PE).
• Decubitus ulcer: new wound care consultation for sacral decubitus ulceration.
• Clostridium dif cile (C. diff) infection: positive stool polymerase chain reaction that resulted in antibiotic administration. The algorithm for identifying the date of clearance and the presence of complications was piloted independently by three investigators (R.P., J.P., D.R.) using a single chart review and was redesigned until a consensus was obtained. The same three investigators then independently reviewed three additional charts, including all notes, laboratory results, imaging results, and orders, with complete agreement for both date of clearance and presence of complications. Two investigators (R.P., J.P.) then individually reviewed the remaining 57 charts. Of these, 10 were selected a priori for review by both investigators for interrater reliability, with a mean difference of 0.5 days in the estimated time to clearance and complete concordance in complications. In addition, a third investigator (DR) independently reread 5 of the 57 reviewed charts, with complete concordance in both time to clearance and presence of complications with the original readings.
Statistical Analysis SAS 9.3 was used for all analyses (SAS Institute Inc., Cary, North Carolina).
We rst examined the demographic and clinical characteristics of all 61 patients who underwent guardianship proceedings. Second, we described the primary outcomes of interestlength of stay, costs, and likelihood of complications -in this series of patients with associated 95% con dence intervals.
Third, we examined the associations between guardianship and length of stay and healthcare costs using generalized estimating equations with clustering by matched set and compound symmetry. For length of stay, we speci cally assessed excess length of stay (the matching variable) to avoid immortal time bias; we also examined the total length of stay. For all regression analyses, we adjusted for the following covariates: age, gender, education, marital status, race/ethnicity, CMI, insurance status, discharging service, and principal diagnosis. To maximize normality of residuals, costs were log-transformed; length of stay beyond clearance was log-transformed after addition of one. For both outcomes, we back-transformed the regression coef cients and presented percent change between case and control patients. All reported tests are two-sided.
RESULTS
A total of 61 guardianship cases and 118 controls were included in the analysis.
General Characteristics
The characteristics of all cases prior to matching are included in Table 1 . The department of internal medicine discharged the largest proportion of cases, followed by neurosurgery and neurology departments. More than 65% of cases were insured by Medicare or Medicaid. Three-quarters of cases were discharged from the hospital to another medical facility, with about half discharged to a skilled nursing facility (SNF) or a rehabilitation center and one-quarter to a long-term acute care hospital (LTACH).
The median length of stay for patients requiring guardianship was 28 (range, 23-36) days, and the median total charges were $171,083 ($106,897-$245,281), with a total cost approximating $10.9 million for these patients. Regarding hospital-acquired complications, 10 (16%; 95% con dence interval, 8%-28%) unique cases suffered from a complication, with HAP being the most frequently (n = 5) occurring complication. 
Comparison with Matched Controls
No statistically signi cant differences were observed between cases and controls in terms of age, primary language, highest level of education, ethnicity, insurance status, or discharging service as shown in Table 2 ; discharging service was a matched variable and comparable by design. However, cases tended to be less likely to be married and had a higher CMI. When compared with control patients in terms of similar services who stayed for at least as long as their duration to clearance, the cases had signi cantly longer lengths of stay compared to those of controls (29 total days compared to 18 days, P < .001; Figure 2 ). In addition, cases incurred signi cantly higher median total charges ($168,666) compared to those of controls ($104,190; P = .02).
After accounting for potential confounders, including age, gender, language, education, marital status, discharging service, ethnicity, insurance status, CMI, and principal diagnosis, guardianship was associated with 58% higher excess length of stay (P = .04, 95% CI [2%-145%]). Furthermore, guardianship was associated with 23% higher total charges (P = .02, 95% CI [4%-46%]) and 37% longer total length of stay (P = .002, 95% CI [12%-67%]).
DISCUSSION
In this cohort study of 61 inpatients from a single academic medical center who needed guardianship, patients who required this process had prolonged lengths of stay and substantial healthcare costs even when compared with matched controls who stayed at least as long as the cases' date of clearance. One in six patients suffered from hospital-associated complications after their date of medical clearance.
To our knowledge, this is among the rst studies to investigate healthcare costs and harm to the patient in the form of hospital-associated complications as a result of guardianship proceedings. Other studies 15, 16 have also demonstrated excessive length of stay attributed to nonclinical factors such as guardianship, though they did not quantify the excess stay or compare guardianship cases with a matched control. One study 17 demonstrated total charges of $150,000 per patient requiring guardianship, which are similar to our results. However, Chen et al. also observed an average of 27.8 medically unnecessary days, which are 16 more days than those in our study sample. This may re ect the difference in how excess days were determined, namely, statistical process control analysis in the previous study compared with a manual chart review in our study. To our knowledge, no other study has compared guardianship cases with matched controls to compare their experiences to patients with similarly prolonged stays prior to clearance.
After matching by service and the length of stay until medical clearance in each guardianship case, the subsequent length of stay was higher among cases than among controls, even after adjustment for differences in CMI and diagnosis. This suggests that the process of obtaining guardianship results in a particularly prolonged length of stay, which is presumably attributable to factors other than medical complexity or ongoing illness. It is probable that at least two interrelated mechanisms are responsible for the particularly high costs and the long stay of patients who require guardianship. First, the process of obtaining guardianship is itself protracted in several cases, necessitating long-term admissions well beyond the point of medical stability. Second, our results suggest that longer hospital stays are apt to grow further in a feed-forward cycle due to hospital-acquired complications that develop after the date of medical clearance. Indeed, in our series, 16% of patients sustained a complication that is readily attributable to hospital care after their date of clearance, and these types of complications are likely to lengthen the stay even further.
We compared cases referred for guardianship to control patients on the same services, at similar time points, whose length of stay was at least as long as the point of medical clearance as their corresponding case patient. Because cases were hospi- (14) 5 (10) 0 (0) 4 (8) 7 (6) 19 (16) 3 (3) 56 (48) 17 (14) 14 (12) 2 (2) <.001 talized with active medical needs to at least the point of clearance, we anticipated that costs might well be lower among cases, who had no medical necessity for hospitalization at the point of clearance, compared with controls who remained hospitalized presumably for active medical needs. Counter to this hypothesis, and accounting for potentially confounding variables, undergoing a guardianship proceeding was associated with nearly 25% higher costs of patient care. This may ultimately represent a substantial burden on the healthcare system. For example, in just one year in our hospital, the total hospital charges reached almost $11 million for the 61 patients who underwent guardianship proceedings. Considering that 65% of the patients requiring guardianship had Medicaid or Medicare coverage, there are signi cant nancial implications for the hospital systems and to the public. Limitations of our study relate to its retrospective nature at a single center. Investigating guardianship cases at a single center and with a small sample size of 61 patients limits generalizability. Nevertheless, we still had enough power to detect signi cant differences compared with matched controls, and, to our knowledge, this study remains the largest investigation into the cost associated with guardianship to date and the only study comparing guardianship cases with matched controls. Furthermore, we did not complete chart reviews of controls, which limits direct comparisons of complications and precluded our matching on variables that required detailed review.
The retrospective design may include confounders unaccounted for in our statistical design, though we attempted to match cases with controls to account for some of these potential differences and included a broad set of covariates that included measures of comorbidity and diagnosis. To this point, we included only CMI and principal diagnosis as the measures of severity, and adjustment for CMI, which includes features of the index hospitalization itself, may represent overadjustment. However, this type of overadjustment would tend to bias toward the null hypothesis.
Investigators only completed chart reviews for cases, which limits our ability to contrast the rate of hospital-associated complications for cases with that of controls. However, the rates of CAUTI and HAP complications among our cases were notably higher than national inpatient estimates, ie, 5% and 8% compared to 0.2% 18 and 0.5%-1%, 19 respectively. Furthermore, we demonstrated higher total costs and total lengths of stay among guardianship patients, analyses for which the attributed date of clearance for controls was not required, and the rate of complications among the case patients was sizable despite their being formally medically cleared. In other words, regardless of whether a complication rate of 16% is "typical" for inpatients hospitalized for these durations, this suggests that persistent hospitalization after clearance does not carry a benign prognosis.
In addition, to estimate healthcare costs, we relied on total hospital charges, which are readily available and re ect, at least in part, payer costs but do not re ect true costs to the medical center. Nonetheless, charges approximately re ect costs -with some variation across cost centers -and hence provide a useful metric for comparing cases and controls. To provide context, for academic medical centers such as ours, costs are typically about half of charges.
Finally, each state has different statutes for surrogate decision making. The results of this study re ect the Massachusetts' experience, with no public guardianship program or hierarchy statute. That being said, while this presumably causes the need for more guardianships in Massachusetts, the mechanisms for guardianship are broadly similar nationwide and are likely to result in excessive length of stay and cost similar to those in our population, as demonstrated in studies from other states.
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Implications
At a time where medical systems are searching for opportunities to reduce the length of stay, prevent unnecessary hospitalization, and improve the quality of care, reevaluating the guardianship process is ripe with opportunity. In this single academic center, the process of guardianship was associated with 58% excess length of stay and 23% higher total hospital charges. Furthermore, one in six patients requiring guardianship suffered from hospital-associated complications.
This matched cohort study adds quantitative data demonstrating substantial burdens to the healthcare system as a result of the guardianship process and can be used as an impetus for hospital administration and legal systems to expedite the process. Potential improvements include increasing HCP form completions (which would eliminate the need to pursue guardianship for most of such patients), identifying patients who lack a legally recognized surrogate decision-maker earlier in their hospital stay (ideally upon admission), and providing resources to assist clinical teams in the completion of af davits necessary to support the appointment of a guardian, so that paperwork can be led with courts sooner. Further research that provides more generalizable prospective data could potentially improve the guardianship process and reduce its burden on hospitals and patients even further.
